
U11 



^ji^ûll t_JJj.ïi]|j t5 iâil -J^»*^ Pistil A lui nj^all 

£ftLUI jJ»kJj fou-Ail 2*U11 Sjlff 1 



Liil 




^IjgV (jiill j4-ii»HlJ ï-aL*JI ■! JqH j [âj ^jj aaUi 




<Lss_LtiJ 



3 jjâ (jyic-J (jA* 1 ^P'- 5 ^ LA -* Jt d (J^jL^xI/j (j-Laj -^W^i J- 3 *"- 1 ^ ^ T* ' . " (jr* - ^ IjUk û^Lâ (jjJ 

JUj «dll jjju J ---"t i^gj-g-LLlI ^JlSIÎI 4Jl^c 4. Lajùa jlj-du-uVI JjvÎ ^ jUjVl j p±*JL> ^=_L_uJL1 <bl_ui 

^_ «La JlSHJJ 4_jJjjJI <_jjLstl!l £_<j j àHj 4_jjL>«jI â j La >- j-j^Lajj p j -1 1 1 4_aL*JI ûjl^Vl cJaâ» Ju2j 

(jr JCJ <GLuaj^aj>iJ 4*^1 ^— (JaaJI (jjj-<-u '"'^ ALalLa ^ ^sl >■ i ÂZbJjs. 4_uiic (_i_jJL<-uÏ J ' 4 -é^iJ^ 1 -^' J-^b"^ 
4_j_ 1 _uL-uVl isj_j£=jJI (JiL<W i^JlÎI 4 j (UjJI 4 j i ^ 1, 1 j_uL»JLI £j)j_ili/s Iâ_ 2 j La >■ î I ojui cJÎLaj Ju2j < ^"1 ALaH a 

(J^jlÎI jJj-" (J-*-* -1 ^J 1 ^'^"**' J-^""" 1 <jjJ-C L^Lb 4- J-i?^-*-^ JlaHaj il i 4_j_ujJl1!I ^_alj_iJI *.Lb ^_ 

«Lt^SJ-àj ^$jJI (Jy l«JtJI jjâljJI J_<5 4_Uil*JI ÂjJjJI Jjiljlu t^-LSO (j^l^-U (—tJjJûilj (jyj-àJI ^-lLClU <LaL*JI 4 i (i i "j-llj 

J^g-i-aj LâLualiJI >\ ( _ 7 -jJjJi3 ^-aLjj_iJ 4 I ^1 ^— ." rt 2j La b ÂjL^-LÎI â— ^jL&lîl oJlA ^^ielLÎ ijJ^JtJI (Jj-^" '"'^ ALalLa 

4_aj^L!l (JliljL^JLI ' . 'I i 'I 4 jAj^— . jJjLuj Âj^jjv (JIiLcjjJsj^j 4_Lcl_Lt^aJI 4_j_LàJI 

j-c <UJI (j-a (JjsLj 4L1JJJJLIJI 4_ui>JI ùJJt lÛ^Si (J\j £-xiaj ^-ALiII j-Jj^a3j p j ■ aall 1 4_aL»JI ûjI^VIj 

i J_lSjl1!I (j-a ji->«J cLa LaAja <_! jJLjiLj i 4_aj^L!l 4jjj)j_tiaJI diljL^JLI (J-u^aG â— jJï\-la i "'^ fC g ■ ""' <jî (J^- J 

.diljL^JLI ^ jui (— )L 4_jJLc£. ç«uiJij (_y-!l (JL=ljIùV| j <— >1 LuialLlI j 4ULCn-uVLij 




4_uJiuïj <_jj_<_uL><JI À J ' Sj ,4 I 11 CjLùjjIL^za l^?l ç-jÙjusZ^ p j -i « aaj (JL*jO ^_ <— >l iLu Lallll Lgjji j-Sr" i ni <LoJi2IL<5 

.j.aTn.u.a J^lj^ 4 jq^jJI jjl jjJI JLsr~ i ni Jl i^-iï La •<— iLaji-t-U 

.Ô^J_L==J.JI I ULUj\ ^-><JI 




: (jy ic Ij-il-â 4_ljjjJl1!I SjLsa^JI JlSU <_jjJl11I ^jï 





(Y- OJ^All 



.( 1- \) J^i NAND j AND ôIjjj (T- > ) J^uSJ I jJ^I OR j NOR ^>l_^ ^L^l 




(r- \) J^uSJI 



ijjJI ÂjJl»j 4_ ( _ 3 _<-uL-uVl V cc =+5v j-aTn.u.U Jl^jJI jJj-o ^yic ÂJlvj (o- ) ) 



. V cc = +15v «LLajja j-<Cn.u.a Jl^jv tiJLÎ Jl=3 j TTL ( ^ '< • a ^j-a 




_ OC- POWER SUPPtV 

W K-HETZGEHÀT ïiSVTft SOIWB-SD 



r 




.100 kHz j 1Hz 




_, PULII 0ENEHA1 On 

IN TAKTMNIRATOn SO 



(1- » Jj^uSJI 





(A- Q J^Atl 




o 




■âjj^dlÎI ^-lSJI jjl! 7 segments ciiLiLi ^yic ( ^* ~ ^ )J^> <SJI _$j 




0*- >)J^Atl 



.Décoder ê jà^JI tila iJuc ^yk. ^ jIj>o « j^j ( U - \ ) -*ti 




1 



JK ^ ùiiL^LSi! ûJijvj ^yic ( ^ Y- \) J^xAÎI Jju 




0Y~ \) J^Atl 




V 




SwitcheS ÂaÂLaJLa ~ r»l A* » ^jlj^ SJlvj Q û~ ^ àJ\ ^le j-^làj 







-Eh 






E ** 




°-Eh 
















PROQf SWUCH 


IN SCHAjLTER PflELLFRËI 30360HA 



A 




.0A- \) J^^tl 4-^=>a U t TestBoards 




(U- » J^xAll 

(^JLc- jiy^jJI^ J=xA!l (^k. ^jJI Analog oscilloscope CT i 8 u: t JI 





.Logic probe CT ikill o-^ 1 




(YY- >)J^Atl 




^j^all L_JJjjillj t5 jâil <Lal*]| Amin 

gftLUI >J»kJj flM*XJ SjbVI 




AjwàjJI ÂAÏÎail! -i:L!à>!! 



AND jORûLj!>j 

.(j^jLa oli OR j AND ciLI ^ 

.à^j^j cili AND 

. Ji-I J-a Cj^Ij (Jlili AND (JjJuIjj Jj^a^j .Y 

.(j^-^^- 0 OR (J-Lt-iTuJj (J^j-'^a ^3 .1 

^(j^jLa^li AND 

X )- Y) J^xAJI 

.LEDS 

. SwitcheS<oÂiaLa ^pLla ÂjujÎ . 1 
. 5 V (jyic >ft^La j-aTn.u.a Jl^jv JlÎ . 0 



7408 

Ûuad 2-input AND gâte 
A -8= Y 



A, [_1 

B, I 

A 7 \J 
B 2 IX 



UL 1 

s3 



GND 




ïo 0 e 



TT]y 4 



7432 

□uad 2-input OR gâte 
4 +fl = Y 



GNDfT 




ïTjy, 
"31 y. 



ï Y 



AjwàjJI ÂAÏÎail! -i:L!à>!! 



s^SIjJI yu^j âJ 7408 

.( Y- Y Atl 

Inputs 

SW2 SW1 

| | JàJjdU 

B A 

P 9 



1 




7408 



Output 



150 ohms 



.£rjià*JLo tiili AND îjI_jj :(Y- Y) Atl 



çalj JjvjJL Y (_âj_LaJ1 j 2 çcj3j JjvjJL B <_âjla]l j 7408 ô^j^AÎ ^ JjvjJL A (_3jlaJI Jj^a j . Y 

.3 

.Ground ^^J^L 7 t_a jJaJI j 5vjl^>JI jj <^.a; L>o j ^AiJ 14 i_à jiaJI J^a j .Y 

.sw 2 j swi ù^LlUI L^j A,B <_al <j-a }L= >b ^ .1 

j^àjLaail (jyic Lal ^1 " à 1, 1 (Jjj-a^j çtùu ti^-j^o SW2 J SWi (j - ^ I **' À 1 1 (J-l^-iTuTu çtû ûj-sl JlÎI ÂjJl*jj ^ .0 

."ON" ^;U;t i jcviyi jî OFF" " C7 ikULl 

Uk. , LED ^j-ia]! 4_!Lv jj^j... La SW 2 J SWi g^vllÀll <_y-!L>J <>=x*-4 JUivI J^t J^jv^ .1 

î OFF Làla^ JijjljJI (jL 




^rj^Ji (j^juaim Binary ^ ^yk. 0 jl à^L&JI dLLJI J^-uûj Q- Y) JjJl^JI J-t^î .V 

.LED j>jj!jl!I ÂJLv I juk$ Output 





Inputs 










A 


B 


Output 




SWi 


Binary 


sw 2 


Binary 


LED 


Binary 


OFF 


0 


OFF 


0 






OFF 


0 


ON 


1 






ON 


1 


OFF 


0 






ON 


1 


ON 


1 







AjwàjJI ÂAÏÎail! -i:L!à>!! 



J^lJUàMJÛ G AND 2U!>> : IttL&l ^ÏJI 

7408 Uupj AND jrûjl^^ljLiei^b Ijukj (Y- Y) Ail 'â- ô^^ll 3 j^IjJI t-^^i.^ .ï 



Inputs 
SW3 SW2 SW1 

C B A 




7408 




7408 



Output 
6 V J^g 



150 ohms 



.JiJjbsîSMScili AND ^>I^:(Y- Y) J^lAJI 



o jufc 4- jj^.' ■« j-j'-J^l! ^jJt^=3 1 j C, B,A j Jla= o j Y , \ 5JL>J1 4- fJ^L-J .Y 

. SW3 J SW2 J SWi 4gÂkla £j3U-« ÂjM1> «JLa^o A, B,C J^ljJLI 




Â3>l3 çjl j AND âjI^J 0 ^UI (Y- Y) JjJl^JI JU^=)? JjVl i^llt^t^k^^^l^! .Y 

. B,A,C J^Ij^ 



Inputs JàJjdl 


^^^^^^ 7- vieil 


A 


B 


c 


Output Y ^^^^^^ 


0 


0 


0 




0 


0 


1 




0 


1 


0 




0 


1 


1 




1 


0 


0 




1 


0 


1 




1 


1 


0 




1 


1 


1 





.(Y- Y) ~J\ s j^Si-a îJLlô^. JjJl» - (Y- Y) JjJl^JI 



ï 1 



AjwàjJI ÂAÏÎail! -i:L!à>!! 



XX- Y) J^xAJI 



Inputs 
SW2 SW1 

B A 

P O 



Output 



1 




7432 



150 ohms 



y 

.Ground L3 _ti=jVL> V i_à ^laJI j vo Jl^>JI jjuu^ l^j.àM \ i <<àj i_à ^i=JI J^a j . i 

.SW 2 J SWi (j^LUll J\ A,B £ys >L=. Jj^>>u ^ .o 

j àjLaaJI (jyic Lal ^1 làJL I (J-li^o i^-i=»o SW2 J SWj çj-l^ LLàl I (J-Lt-iTuTu çc3 fijJsl jJI ÂjJuLb çcj2 ."l 

."ON" LT ikill jcviyi jî OFF" " C7 ikUL! 

I olf , LED JaJI 4_ÎL>- J 1 La SW2 J SWi (j^vLlûil ^^LÎLkJ ^j^-— 1 A JLCoJ J^— 1 Jà^^ .V 

î OFF (Jl j-yiu Làla-o -sjj'jJI jL 



W 



^jjtL^U (j^aàJll Binary ^j^c Cy k. ♦ Â^L^JI cjLiiJI J^^Tu (Y- Y) Jjj^>JI J-c=3Ï .A 



.LED -sjjIjJI âJU. t-^o.^ I juk$ Output 





Inputs 






Output 




A 


B 


SWi 


Binary 


sw 2 


Binary 


LED 


Binary 


OFF 


0 


OFF 


0 






OFF 


0 


ON 


1 






ON 


1 


OFF 


0 






ON 


1 


ON 


1 







.(Y- Y) J^-. r,A\ î j^b JjJl3> :(Y- Y) Jjjt^JI 



AjwàjJI ÂAÏÎail! -i:L!à>!! 



i Lui! j ^.tis j-ii L« <_i_i-aj>- I o glj ^3 jjj 7432 



Inputs 

SW4SW3 SW2 SW1 

\ f f f Ji.|jJLl 
D C B A 




7432 




7432 



Output 
Y 



150 ohms 



.(Jà^ljLo <ajjÎ Cjli OR JIcj ë>sl-S Y) J^lAÎI 

0 ^a,4 jj^j V' 1 A jDC, B,A, J^Ijlaj= <\ j û < Y , \ ÂJUJI o jla 2_ ^j^lJ .Y 

. SW 4 J SW 3 J SW 2 J SWi 4_iikla j^pLia Â-*JjL «JLaj-a A, B,C D, J^tjJtl 



ÂjujÏ Clili OR <jl j-lÎ (_ya Laaâe 1 1 ( 1 _ Y) (Jj Jt^>JI (JLa^jV 4_ûjLi-uJI <jj_5cjJI CjI j U.-^. (juiAj £_ûl .Y 

.A,B,C,DJ^Ijlo 



) 1 





Tnniits 




^^^^^^ 7-sitil 

^^^^^^ QJ^~^ 


swi= A 


Sw2= B 


Sw 3 = C 


Sw 4 =D 




0 


0 




♦ 




0 


0 








0 


0 








0 


0 








0 


1 




♦ 




0 


1 








0 


1 




♦ 




0 


1 








1 


0 




♦ 




1 


0 








1 


0 










0 










1 










1 










1 










1 









Y . 



SjwJjJI ILûkjtl LijUà^ll 



NAND jNOT ûbl^j 
.NAND j NOT dU$j 

NOT 
NAND 

■ JàJ Jl^ dj>të <— il j NAND J-L<-.ijj J^ogJ .1 

NOT AND âj!^ UjLi^i^ NAND 

NOT 

.NAND 
AND 

.LEDS cjI.sjjI.5 icj^jjt^ .1 

SW2 J SWi, SW3 . Â-t2laJLa ^jjLLo Âj^Ij . û 
.VÛ (jyic p là ' a j -i" ■■■ a J ^ JlÎj^j ."I 



Y ï 




7400 

Quâd 2-input N AND gâte 
d ■ 8 ' Y 

A, [T^ 

jî r -i 

B, L_2_ 

v, {Z 

% cz 

GNP |"T" 




ZO^cc 

ZG e i 
Z0 V « 

JÔ]B 3 
ZK 




7404 

Hest inverter 
A - V 

4, [z 

i l_£_ 

^ [Z 

a, rz 

y, CZ 

GND [~T 




1 J 1 M 6 

jB y * 

ZG ' r 5 




740B 

Quad 2-input AND gâte 
A • B = Y 

A, [Z 

e, cz 
v, cz 
a 2 cz 

S, | s 

v 3 rr 

GNO CZ 




22} a, 

m** 

ZO y * 
Z0 S ) 

T1 /4 3 



AjwàjJI ÂAÏÎail! -i:L!à>!! 



.(y- r) j^.h 



Input 

sw 

t 

A 





f 




1 





Output 

ut 



7404 



LED 



150 ohms 



.NOT S-iI^j Jlcj 2 j^l-S :(Y- T) J^uSJI 



.Ground C3 _J3jVL V (_àj_La_!1 j vû Jl^>JI jJj^j <^oj_jii! ^ i J^-j-îl J-^>j -Y 

OFF" " j cr^ 1 'J^J "ON" j cr^ 1 sw i (Ir^Lli-l' (J-Lt-iTuTu ç«û ûjjI jJI Âj juLb <<ê . i 

: (>- Y) JjJLjJI J^=î .0 

Input A J^JlII OutpuT 




AjwàjJI ÂAÏÎail! -i:L!à>!! 



44* ju û G NAND 2l>i>> t ÏlûLï)! Uu^i 

ôjjVi NAND cjLi^i 

.Or- x) j^,,t,ti 



Inputs 
SW2 SW1 



'2 SW1 

A A ji-ijdi 
B A 




7400 JO- 



Output 



LED 



150 ohms 



.jrd^juooli NAND ôIjj:(T- V) Ji 



.Ground (jr J3jVL V <_âj2a]l j VÛ Jl£j>J1 jJ i^q; Âj>uj.A1] ^ 1 (_âj_LaJI J^a j .Y 

.SW2 j swi ^rj-s-llAi! (jj! A,B i_àljJo^?l (jjo ^L^s jli ^ .1 

j-àjLaaJI (jyic. Lat ^1 1àX I (J-li^3 SW2 J SWi cA*- l2Ât I (J-ià-iuIu ç«j ûjj! JlÎI ÂjJl»jj ç^jâ .0 

."on" CT ikni j^iyi jî off" " CT 2kiii 

,LED tiaJI jjjI jJI 4_!Lv jj ^— j i u La SW2 j swi iff-^Llltl (_pJL>J < a JLdoJ J^— Il .1 

. JlvI j jl ON j_u1ùj Lga^aj j à lo j| OFF J I j_uIûj Làla^a _SjjI jJI ^jLj Laïc 

Output (j^a-uaàdl Binary ji^ac ^yic * ùliLlJI Jo^-iulu (Y- Y)JjJl^JI J-*^sî .V 

.LED -Sjj'jJI <JLv um> I jl&j 



Y£ 



Inputs J-JjlII 


Output ~ — — _____^^^^tJJ^ 


A 


B 


SWi 


Binary 


SW2 


Binary 


LED 


Binary 


OFF 




OFF 








OFF 




ON 








ON 


) 


OFF 


♦ 






ON 


\ 


ON 


\ 







.(V- X) A]| 4_ ôfc^l 3 j^l jJI Jjjcv :(Y- r)Jjj^>JI 



> Iju Ù)ù û I j NAND 2bl>> : I Ubj^ai 

j"— — i lùJI ' ->s_i^2 La ç. i i n'y. I g glj 

<JUJI ojui 4- jj^j ■« j^'-J^l! ^jJt^=3 A j C, B,A Jla=j \ - j Y , \ ojui 4- ^J^ua'i -Y 

jj^— 3j ( 1 j 0 (J^jJI ) 4u]LûII 4_>l j-lÎI (Jà-I JL*j J-t-a j^s ( V pjâj J^-jJI ) jVl 4-jl _^JI 

. SW3 j SW2 J SWi 4 j S La ' a ^pLla Âj^LÎLi 4-Llo ys C, B,A (JàJ jJll 

.r 

Inputs 

SW3 SW2 SW1 

fit Ji.loXI 
C B A 




7400 JO- 




Output jy^<=-ll 



7400 JO 



10 




7400 



LED 



150 ohms 



n 




.C,B,A J^Ij^ 



Inputs JiwIjJLI 


^^^^^^ ^ 


A 


B 


C 










* 
















* 








\ 








\ 








\ 








\ 









.(1- V) J^auUI 2_^jb SitS^ JjJL^ :(T- V)Jjj^>J1 



AjwàjJI ÂAÏÎail! -i:L!à>!! 



NOT. jANDÏU!>Jj»U*ïttlJ NAND lb!>JfUj:^ljJl2U>*2! 

V 1 ♦ A ô»oj_<i £ys AND LajLàeZu-u^a (û~ V) ifoJI *-9 Âjc <^jtl Âj^ljJI < . 'j^j"; . ^ 



Inputs 



SW2 SW1 

A A Ji-|j0.t 
B A 



< 


j> < 


) 






1 


7408 








2 






Outputs 



.NOT j AND NAND ô!jj:(o- V) Ji 



.Ground C3 _ii=jVL> V J^jVl j vû Jl^>J1 jJu^j^ (j^o^AÎI }L=J ^ i ^ksj J^j^' J-*^ 3 j • ^ 

. SW2 J SWi (j-^-^àJU (J-ià-iTuTu pj ûjjI jJI Â^juLb pjâ .V 



Inputs J^IjJLI 


Ôutpu^ — ^^2^1 


swi=A 


SW2= B 


Y 


(Not(Y 


























) 









.(û- V) J^xAJL ôt^jil ûj^IjJI iimjv JjJljv V) Jjjt^JI 

YA 



SjwJjJI ILûkjtl LijUà^ll 



XORjNORûb!>> 

XOR jNORcjLI^ 

NOR 
NOR 
XOR 
XOR 

NOT j AND , OR u# f ! j^L, XOR 

XOR 
OR 
AND 
. NOT 

.LEDS 4_jjjjJs dj I Ji -i icjJiJ^a ."[ 
.VÛ (jyic p là ' a j <£i ■ ■• a Jl^jv jJj-a .V 



Y 1 



7402 

Quad 2-inpuT NOR gâte 
/» + S ^ V 




7404 

Hex inverter 
A* Y 




?4oa 

Qusd 2-input AND gste 
4 -ô= Y 




7432 

Quad 2 input OR gâte 
AtB^Y 




7486 

Quad 2-input XOR gâte 
^ © S = Y 



A, Li 

y, Q 

* 2 [I 

s=- CI 

GND l~7 



3 
3 



Fin 



AjwàjJI ÂAÏÎail! -i:L!à>!! 



Inputs 
SW2 SW1 

B A 

P 9 



Output 



LED 



150 ohms 



.(jrJ^j^^li NOR^I^:(Y- £)J± 



Y. ^-jJk]L > J^-j-îl J^ajjVi'Y ô^j^AÎ V j Y Jj>>jVL SW2 j swi ^jjLUI J-^j .Y 
.Ground C3 _iisjVL> V t_àjia]l j vû Jl^>JI jJ y±± L>u^AU ^ i J^jJI J-*^ j .Y 

.0- i) JjJ^JI Ja==Î .0 



Inputs J^IjlU 


Output ^ — 


A 


B 


Y 










S 




\ 


* 




\ 







•(Y- DJ. 



Y) 



AjwàjJI ÂAÏÎail! -i:L!à>!! 



NOR 



XX- i) j^aîl 



Inputs 

SW3 SW2 SW1 

fit Ji.|jJLl 
C B A 




1 



7402>Q- 7402>O 




Output 



^ LED 



150 ohms 



.Ground Cr ii=jVL V <_àj!aJ1 j 

Ji-I jJLI èli^L^I J=3 Jjj^rti! SW3 j SWi , SW2 ^JjLiil J-Li-.lj j ûjj! jJI Âjjuilu ^ .Y 

(Y- 1) JjJl^JI Cy k. ôt^jll 



VY 




:(Y- i)JjJ^JIJ^=î .1 



Inputs J^IjlU 




swi=A 


sw 2 = B 


sw 3 = C 


Y 






♦ 





























































.(V- 1)J^3 uA\ c JjJljv:(Y- 1) JjJl>J! 



yt 



AjwàjJI ÂAÏÎail! -i:L!à>!! 



Inputs 
SW2 SW1 

B A 

G 9 



1 




i 7486. 



Output 



LED 



150 ohms 



.Y 

.Ground Cr J3jVL V i_âj_La_!1 j vû Jl^>JI jj *^>a; ô»oj_<ilî ^ i (_àj_LaJ1 J^a j .Y 

.SW2 J SWi (j^LLàil A,B (-âljiaVl <j-a }L=3 J-u^jIj ç«j3 .1 
j^àjLaaJI (jy lc Lai ^1 j 1, 1 (J-li^o çôjj i^j^so SW2 J SWi (j - ^ iHàX I (J-Lt-iTuTu çc3 fijJsl jJI ÂjJuLb çcj2 .0 

."on" CT ikni j^iyi jî off" " C7 2kiii 

Lcic , LED 4_!L>- jj-^-'j 1 La SW2 J SWi (j^jvLlûil JjJLsJ J^-— 1 * JLcTlvI J-^— î i tà a>*^ .1 

. JlvI j jï ON j_u!ùj '^"jj^^ jï OFF j_u1ùj Làlaja jJI (jL) 



SjwJjJI ILûkjtl LijUà^ll 



Output gjJxuAl L yajL^isX\ Binary ï^ul ^Lc ♦ CjLlJI J^iul) (V- i)Jjjtj>JI Jo^î .V 

.LED -SjjIjJI c-t-i^v IjlAj 



Inputs JiwIjJLI 


Output ^^^^^^ 


A 


B 


SWi 


Binary 


sw 2 


Binary 


LED 


Binary 


OFF 


* 


OFF 


* 






OFF 


♦ 


ON 








ON 


\ 


OFF 








ON 




ON 


\ 







.(1- QJ^> tiJI à j^l v 2 7,^ Jj jta. -(V- 1)JjJl>JI 



AjwàjJI ÂAÏÎail! -i:L!à>!! 



Inputs 
SW3 SW2 SW1 

t t t ji-ijai 

C B A 




7486, 



Output 



CX6 Y J^g 



|7486>- 



LED 



150 ohms 



îtl^tU^S jj^j SjSl.tlt^^g-. 1 j Ç,B,A Jâ>ljL^3 OjY, 1 iJUJI 0,1*4. - Y 

. SW3 j SW2 J SWi 4 j S La 2 a ^pLla Âj^IÏu 4JL0 C, B,A Ji-I jULI 



ri 



SjwJjJI ÂAâkUl i_djtià$JI 



.C, B,A Ji^lj^ 



Inputs JàJjJJ 


^^^^^^ ^vi-ll 

^^^^^^ 

Output Y^^^^^ 


A 


B 


C 



































































NOTjOR jAnd 



A 


B 


Y x A.XOR.B= 


A 


B 


A.B 


A.B 


Y^B^AB^ 


0 


0 














0 


1 














1 


0 














1 


1 















.(o- £)Jjjl>J! 



rv 



SjwJjJI ILûkjtl i_ÀjtJà$JI 



0 ^kj ( _ t JUji!I c-ujJlIÎI 

Half and Full adder 



b Half adder u « ^u i ^uji 2 jjb 

. V1A1 3 ViYY jVi «A ^1 jJJ! bjJui 

jXOR^gi^^ij^^bFull adder ^ 

OR. 3 AND 

.(j-dL^Ji^i <— ili OR dibl^j (jyic ^^IL>o (j^iJ'j VIT Y ô»oj_<i 
.(>JL^Jlxi Cjli AND t^bl^J (jyic criJIj VI ♦ A ô»oj_<i .Y 

.^^lià-JbO C lli XOR (— ibl ^ylc ^jI^J ^yJI J VI Al ô»Oj-^ .Y 

.Switches ^ki* ^ûLLq y .1 

LEDS. Â-ijj >IaJI CjIjijjIjJI Y _SJlc .0 
.Vû (jyic p là ' aj j n** 1 1 u a ■ ' j*^- jJj-o .1 



VA 



.ViA"l j Vi *A 



SW-, 



Sw, 



B 



<>.IjlXI 



'out 



LED2 



Outputs 




LED1 



150 ohms 



O- o) J^.tl 

.Ground 

.^L^UI ^UJI 3 j^IjJ B J^jJLL SW 2 yV J^jJLL SWi ^pUIl J^j .Y 
i^l ^LâjVl ^ SW 2 j SW, ^3LUI 



Inputs 

A = SW! B = SW 2 


Outputs 

S 


C-out 


) 

) 

) ) 





O- o)jjj^j| 



ri 



^1 OR 3 AND j XOR ^LI^j fljLkiaib(Y- o) J^ ^ tL. ô^^U^UI «. n ^i.^ .v 



Sw-| 



LED1 




150 ohms 



(Y- 0) J^uSJt 

.Ground cr ii=jVL v çaij ^ ^iaJi j vo jl^>jl ^»o><i ^ j-^-" >u ^ .A 

(J_^ji ) C in Ji.j^ ^ SW 3 jB j^jJli ^ SW 2 3 A j^jdi ^ SW, ^pUil J^j A 

.Full adder, ,i^ti 
.LEDS Ijjl Coutj S ^jUai j^j 

j-j^^j tiLîjj Full addsr u \^\ \ ^-^Lj-ji ^j^> ^ 

(Y- o) JjJu>JI ^LijVl ^ SW 3 



SjwJjJI ILûkjtl LijUà^ll 



A 



Inputs 
B 



.JjjL*ll Cout j S Sjl^VI ^lt gSLul! J*^. .\Y 



Outputs 

S 



y out 



LUI 



(Y- û)Jjj^JI 



SjwJjJI ILûkjtl LijUà^ll 



bits parallel Full addert 

.parallel Full adder 

.^j-^lJI ^OiUI JuSLill gSLull .Y 

.Switches ^akia ^ùLa a .y 

LEDS. Â-uj^aJI diljsjjljJI ^ys û _SJlC .y 
.Vû ^ I <» p là « *j j -t" i u * Jl^jv JlÎj^j .1 

: djjjfclll ûl^k?- 

Aq A| A2 A3 (Jj^l -SJlJlÎI .tllLb 1 ,j_<s Lc^lo JlJvI j (J-=3 (jjj=ilu (jj^jL^l ûjjI JlJI ù j-jfc j_23 

. Bq B2 B3 Jjk (jyjHÎI -SJl*JI J 

Sq Si S2 S3 .C4 ^LcLÎI £aj>JI J-t^Lv 



Switches 

B 3 B 2 B 1 B 0 
9 9 9 9 



A3 Aa A, Aq 
9 Q 9 9 



10 



13 



+ 5 V 





s„ 




Si 


4 bit binary 




full adder 


s 2 


7483 


s 3 




c 4 



GND 



12 



0~ DJi 



JL JL JL — - 

^ ^ ^ ^ 




UJtl 



Outputs 



150 Ohms; 



.Switches ôakUl ^ûUXb B 3 j B 2 j Bi j B 0j A 3 3 A 2 3 Ai j A 0 JiloXI J-^j .y 

diljljjl JuJI C4 j S3 j S2 J Si j SQ ^jL-ellj .^jVL Q Y (_àj Lait )Cq JS>JL- Il J_ loj .Y 

LEDS. 4 1 ^ îl 
.(B 0 BiB 2 B 3 jA 0 Ai A 2 A 3 ) jb^^i 



SjwJjJI ILûkjtl i_djtià$JI 

Inp 

A 3 A 2 Ai A 0 


) Jjjjsti! C4J S3 j S2 j S] 

jlX! 

uts 

B 3 B 2 Bi B 0 . 


OutputS 

C 4 S 3 S 2 Si s 0 . 


* * * * 

* \ * \ 

\ • \ 

* * \ \ 


* * * * 





0- DJjj^J! 



bit parallel Substractort 

.^Lb 1 ji ^LâJI ^-jLLJI 2 V1AT C7 L=JI j^UJI i^o^i 

.^jJlaJI ^L^UI JI ^LÛJI ^LiUI .Y 
.tiiljj i (jyjL-iiJI L$j' t^W 1 -" cr^ 1 l$>^ tP-" J V1AT ô^jj_<i . ) 

.Switches ^2kia ^ûLLq a .y 

.Not <JiiLI^ jiJlj VI * 1 ô^j^ .1 

L_Ld . Aq Al A2 A3 dlLu 1 jj> JJlJlÎI Bq B2 B3 dlLlu 1 jji JJlJlÎI ^-j Laj ûjjl jJI ojLji ( a j_23 

Bq Bj B2 JsJljlÎI j"^-"- Aq A^ A2 A3 JiJljlÎI J-a^o tiiJjij J-a^J' 4_lL<ui JI £j-LaJI 4_lL<ui Jj^cjj 

.( ^ Y f>^J <_âj_LaJI ) Cq j^-C- J^vlj ^jI_LLÎ ' ^ J 1 iajj B3 

J>sti3 L^ik^i^j jiiij S Complément' y JiLàJi Ja^jli 12^1* i-ù+z *ju* l } i3 ^\i J ^=^ 3 

Bq Bi B2 <JliLlu g ) i^-iU-Vl J ">^— ' * j^t_> tilbj f 4 ^-" 4_lL<ui JI £j-taJ1 4_Llce. 

au ,„i^> S 3 j S 2 j Si j S 0 ^jL^ai Â-a^mi j fltv» -J^'j j^ijB 3 ) l'S Complément 

LEDS. IjJI 



£0 



Switches 

B 3 B 2 B 1 B 0 
9 9 9 9 



A3 Aa A, Aq 
9 Q 9 9 



+ 5 V 



10 



13 



+ 5 V 



4 bit binary 
full adder 

7483 



GND 



12 



Si 

s 2 
s 3 



V V v v 




U4I 



Outputs 



150 Ohms 



0- v)ji 



^ lis j & I «j= 4-^>oj tHJU 4 La £JIJ Ls-U J__a A3 j A2 J Ai j Aq (Ji-lj— Il J J .Y 

Lcj= ^-jjiall JiJ Jl<s Not diLI j_LC B3 j B2 j B[ j Bq ^jjLUI j Jj=lA!L 

C4 j S3 j S2 j Si j So ^jLjtil j Vû Â_j jJûi\ J^-g^o ( ^ Y ça-âj i_àj_LaJI )Co JlJ.1 (J-*^ 5 j -Y 

LEDS. âjS^i ^IjjjIjJ! 

Bq B 1 B2 B3 ^jjj Lai, I (J-llçTlÎ ç 1 i iiLllI £_ lis jJI ê— ^_j3l <àJL I ^ tiJJij isjJsl JiJI (JjJuIùjj Âj Jl*jj ^2 . 1 

Aq A^ A2 -A3 «LLa ^jj-Lall j 
O - V) (JjJl^JI S3 j S2 J Si j So 2J^uiî ^ ^LnJI .0 



SjwJjJI ILûkjtl l^jUs^JI 




Inputs 



A 3 A 2 Ai A 0 


B 3 B 2 Bi 


B 0 

-h 


S3 S2 




* * \ * 










\ \ 










\ • ♦ 1 


! , ! 








\ ) \ \ 




» 






» \ \ \ 




1 










* 






) ) ) 










* l * 1 




* 

\ 






ï ï ♦ \ 




\ 







Outputs 



0- V)JjjL^JI 



£V 



Comparator ^LSi! 3 ^14 




(jjL2j <GÏ (jyj-iiJ La > <— iLlu 1 (jjLiLa ûj^l-i Lt^ 1 L^J-^* 1 - 1 Cr^' J HC85V1 4^>oj_iIù (J-iÀ-ioS j (J-li^j ^3 . ) 

^j^Jl^i 4_jjl_SJLI 4_Jla£. ( jr J-c (Jj_x^u>JI Â— ul ^— i a^? HC85vi £_3-> (j-jo ^j^Jj-j'-i (J^-*^ 5 j J-^^? 1 - 1 

.HC85vi jjjo (j^^j/-^ 
.Switches ^ki» ^ûLâ» n .y 
LEDS. ijjjjiaJi cjI^jjIjJI y jjlc .y 

.Vû (jyic p là ' a j j-cTu-u-a ■ ' J*^- J-îj^J . 1 
(jr ic ^jJl^J HC85V1 ô»Oj_<i ^IjticILijiL (\~ A) J^— àA\ 'à- ôe_Jsjll û jjljJI L_<_j£=Jp-) ^Jà 

Ground. ^jVb v ^ ^LJi j V C c j*?^ 

.Vû Jl^>JL Y (jr J 3 jVL 1 çt^JJ Y plj L^IjIaVl (_£>^*J (j^-îl ijjLHI JiJ Juo J-i-oj .Y 

> «j >Y j ÏY jlÛLil ^ U) A ) A 0 A : A 3 A 2 ^JuJI ^^^I^^JI JiJjdl J^j .Y 

La ) B ) B 0 B3B2B! ^1 ^ 

.SwitcheS 4_i2kla £-pLia ÂjujL \jM j U j ï L-âl ,_yju 

cjI^^jIj (j_a iiiMiu ( v ^_âj ) A<B j ( 1 ) A = B j ( o ) A>B ^jLicli J-^i 

LEDS. 

j A 0 Ai A 3 A 2 j^ijai CT Li 

.Jll JlcVI j_a t_x^ul_uj ^Jl ^LisjVl 4_ Bq B3B2B1 

£A 



Inputs 



A 0 . 
A,. 
A 0 . 



B 0 
B 1 
B 2 



10 
15 



11 
14 



V cc 
<» 16 

COMP 
74HC85 



A>B ir 



A=B ir 



A<B ir 



A>B 
A=B 
A<B 



GND 



LED1 



LED2 



^ ^ ^ 



LED3 



150 ohms 



150 ohms 



Outputs "=" 



(>- A) J^uSJI 



ILtàjJI ÂAâkUl l^jUs^JI 




0- a)Jjjl*ji A<B jA = B jA>B ïjlwiî gSLuli j^u, 



Inputs 



A 3 A 2 Ai A c 



B 3 B 2 Bi B ( 



Outputs 



LUI 



A>B 



A = 
B 



A<B ^>ui 



(\- A)Jjj^JI 



|j^HC85vi 



^1 jLseli-i-uL (Y~ A) J^— -^tl 'à- <re '^jl I 4-Lj (^ajllL p À t âlaî .1 



0 . 



A,. 

A,. 
A 2 . 
A 3 - 



B 1 



LSBs 



10 



12 



13 



15 



11 



14 



5 V 

ie î 

COMP 
74HC85 



A>Bi, 
A=Bi, 
A<B ir 



A>B 
A=B 
A<B 



GND 



5 


A 4 
A 5 
A 6 
A 7 


1 0 


12 


13 


15 


4 


6 




3 


7 




2 




B 4 
B 5 
B 6 
B 7 


9 


11 


14 


1 





Inputs 



5 V 

• ' 16 

COMP 
74HC85 



A>B ir 
A=B ir 
A<B ir 



A>B 
A=B 
A<B 



GND 



LED1 



150 ohms : 



1 LED2 \|*k LED3 



Outputs = jyUai 



t 

MSBs 



(Y- A) J^AJI 



.Ground C3 _^jVl>j vo jl^>jl> (j^^iii >l=j v n^tii jiaVl j^» j .v 

.LSB 

j_A I o^— a A4SB 4_jjLÏLÎI 4_jjlJLo (J^l J^-ftJ LSB jVl ô»oj i"itl 5_jjLLa ^jLJta (J— t-a J A 

MSB j ) (B B 3 B 2 B 1 B 0 jjuJJ LSBj ) A A 0 ) A x A 3 A 2 jjl^ LSB J^i J_^j. ) • 

.Switches s : au;„ ^pU^) (B B 7 B 6 B 5 B 4 ^juJJ MSBj ) A A 4 ) A 5 A 7 A 6 jjuJJ 
ol-^b ^ ^Mib A<B j A = B j MSB) A>B) 

LEDS. 

.JjJl^JI^^^ A<B j A = B jA>B 2jla£.Î ^ gSLiiJI J^j(Y- A) <JjJ^>JI 4- 



SjwJjJI ILûkjtl LijUà^ll 



Inputs 



A 7 


A 6 


A 5 


A 4 


A 3 


A 2 


Ai 


A 0 


B 7 


B 6 


B 5 


B 4 


B 3 


B 2 


B, 


B 0 


A>B A = B A<B ili^Ut 


\ 




) 




) 


\ 




* 




\ 


\ 


) 






\ 


♦ 




\ 








) 


\ 




\ 


\ 


\ 


♦ 










y 




\ 


* 


♦ 


♦ 


) 


\ 




\ 


\ 


* 


\ 




- 






y 






y 


) 


) 


- 


♦ 


- 


\ 


* 












y 


* 




* 


- 


) 


) 


) 






\ 




♦ 


y 


y 






- 


y 




\ 


- 


) 


* 


) 


* 




* 




\ 












y 




% 


* 


* 


) 


\ 








* 


\ 










y 


y 




% 


y 


) 


\ 


\ 


\ 








\ 




y 






y 


y 




\ 


* 


) 






\ 




\ 




\ 










y 


* 




\ 




) 


♦ 


♦ 


\ 




\ 




S 


* 


♦ 






♦ 


y 




\ 


y 


) 






* 


* 


\ 




y 


y 


y 






y 








* 


♦ 


) 








\ 


* 


y 




y 






* 


y 





Outputs 



(Y- A)Jjjl*JI 




Jll 



^ *W L_JJjjillj t5 jâil <Lal*]| Ann\i 

wuLxn oi^i 




Décoder S^b 

.VI 1 Y ô»oj_i!ù Lg-<-uL-uî DCCOdCf ùj à i~iîl <>j->'-S (Jé^ 3 J ' . uiJ~=3j3 . S 

.âj^ïùaJI l gjp-Jàj 4_jjLjiL!l ^LâjVl Jjj^j .Y 
.Switches^iki^ ^-pLLa i jjlc .y 

.((>- \) J^lAJI J| jJ^.Î) V11Y 3j^UI ^La^Hi .Y 
T FPS1 iii ^ a ^ ♦ .£ 




.Vû ( _ y JLc fiià-La 



7404 

Hex inverter 

A - V 



A, [T 



V 3 [I 

gnd|T 



3 

3 



t 



ce 



J±] ^ 
IK 



7442 

3CD-to-decimal décoder 



Outputs 



GND 8 



B 



16 V, 



"ce 



14 



13 



ma 



Inputs 



TT 9 



10J8 

71 7 



Outputs 



o o 




•(Y- ^J* 



j^SW 4 jSWi, SW 2 , sw ; ;,;U;, ^ûU» 2.^, D j A, B, C ^LÛJI J».l jdl .Y 

ViiY. \û)j\l,ïï,lY) J^M 

.Ground Ct ^jVl a J^-jJi j vo jl^>ji j jlx^j ô^j^aiî \ *i J^jJi j .y 

J^y^ jjjIjlj n j )«, <\ , V , 1 , o , i , Y , Y , ViiY (\ ï^jj-à qJ* J^jî<> k^=» J^=j .1 

LED 

. C3 _iisjVL>V J^jî j Vû jl^>JI jju^u Vi * i ô»oj_<i] ^ i J^jî ^ >L= J-^J - û 

Lajiic (JLsLâj ÙJ^"" 1 .' ^jLieJLl û!>Jb (J=J (jV NOT ûjj! Jlj ViiY ^jLita £y» Lùujl 



L cî Low 



Binary inputs 



SW 4 jSWj, SW 2 , SW 3 LtÂkUl ^ùUll JjinM fU Bj^IjJI ÂjjiiLu^â .1 



Décimal outputs 



SW4 SW3 SW2 SW1 

A ^ ^ A 
Ç> Q Q Q 



+ 5 V 

16 



15 



13 



12 



B 



[> ^ 



Décoder 
7442 



GND 



7404 



1> 



10 



11 



7404 



1 

2 
3 
4 
5 
6 
7 
8 
9 

150 Ohms 



on 



Output 



Binary jiJj^ 
Inputs 

SW 4 SW 3 SW 2 SW| 



Décimal 



v i o i r y 



0- ^Jjj^JI 



oy 




Encoder^ilS^U 

. ViUV 



.Not ^ CjLI ^ 1 ^ ^ j^skj <_yJ1 j V 1 ♦ 1 ô>o>à . ï 

.Switches £_ûLLa<\ .y 
.LEDS 



Not CjLjI j VI \ i Vj A ,1 1 1 ô»oj_<i ^1 JujcTo-uL iil!j>j O - \ * ) J^xAÎI 2_ ôejJsjil âjJsl jJI c^zapj 



+ 5 V 



sw 1 . 
sw 2 . 
sw 3 . 
sw 4 . 
sw 5 . 
sw 6 - 
sw 7 ■ 
sw 8 - 
sw 9 - 



_LL 



O 1 



12 



13 



O 2 
O 3 



10 



+ 5 V 



16 



DEC/BCD 



D > 



O 4 

C 5 74147 



C > 



O 6 



B > 



O 7 



O 8 



<3 9 



A y 



GND 



.14 1 



^ 2. 




> 7 5_ 


— I 


„ 14 9 


1 



14 
7404 



{>■ 



GND 



1s 



4^ 



150 ohms 



2s 



4s 



MAAAr> 



8s 



(j-a J •— — 1 (j_^3 i—âj-La ^jjJ=xj .4_jjj^1^x]| 4_Sjj_Laj 4_jj|_u ^L^jï Âj^_iÏiaJI ^LjâjVl (Jj^slu ûjjIJlÎI ûJJb ^ J-ûJ 

JjvjVi Ct Jli ,UI jl-i J-^. ^liii cii ^LJi j Ground ^jVl ^ Switches a + ,,,111 ^pmi 



J^u Not 

.cjI^jjI jJI ï^L^lj J-L^-ij ^L^aV Vû CT ikill jcJ jî High ckAlJI ^luA.\ 
Â—>jJïl\ j^>o VI ♦ 1 ï^Ij^JU l^j-LJIj ViUV ïj^Ij^J n i Uti J s y>:-ti î aUî 

.Ground ^jVl vi-is^ijjv 3 vmv îj^IjJ A^j^jUijVo 

VI ^ IV j^ij^ Switches j-pUii .y 

.Not Cy AlJI cjLI^jj^i Âjjjj^JI cj^jjIjJL D 
o 4 ! 




^LiïiJI .SJljlÎI ^'i tj La 3 1 à La a Cj\ JjjI JlJI (J-=3 4_!L>JI oj-A çjj ^ajj .ûjjI JlJI {J-iÀ-iuJj 4_j jJtlu çajâ .Y 



Input 


Outputs 












"ON'V "OFF" 




D 


C 


B 


A 


D 


C 


B 


A 


* 


"OFF" 


"OFF" 


"OFF" 


"OFF" 




* 


* 






















Y 


















r 


















i 


















o 


















i 


















V 


















A 


















<\ 



















0- >*)JjJL*J! 



1 ^ ^àj ^jJUjtll C-cJjJÛÎl 
♦» ♦ 6 * ♦ & ♦» il » 

Encoder - Décoder Circuit 



j a ,",t i i , „i i Encoder — Décoder ^ ■ il à aj j à a *j si s se^j < . ■ j^'j" 

.ViiV ïjJ^UI dLLsj ViUV 
i j-co^ «ua Segments v 4_<iLii (Jjj^ajj .Y 

.Segments v v ^j-c ^iLi BCD ^ jm.Viti tiià iJUx. ^ .1 
.Segments v *|>>4 v j\ BCD 

.Not^^Ll^l^^jl^^aJIj Vi«i .Y 
Display 7 Segments 

.Leds Âjj^is cjIjjjIji i .o 

.Switches ^ll^ ^ .1 

. > û ♦ Q 4_<iji .V 
.Vû (jyie [cià-Laj j aû-ui^a Jl^jv jJj-a .A 




.jjrt^nti Ldajjai^ûJi <JuaJ âjjL^iji <^t_£LLîi 4_bL»i Segments v *ij^î v ^iLi j vivi ; jjAi\ 



V ?lj^î V âj h ui BCD (j^o Jj^selll fjja VI IV âjÀiToJI tiJLLa jJâj tilîi J^suj .4-*jjVl Âfy'^W oljijjl jJI 

.Lj>a^ i*iiiîl c^>j£. o-a ^1 Segments 

V (^jlaj-c 4_iiLi dlljljjl J_! j liaja (jj (jl ^alaj i jLpJI JljJlj>iJ Â^ajLseTi-i.u.U ùllLajLSJLl ^j_23j 



sw 1 
sw 2 
sw 3 
sw 4 
sw 5 
sw 6 
sw 7 
sw 8 
sw 9 



12 


-O 


13 


-o 

-0 


1 




2 


-0 

-o 


3 




4 


-0 


5 


-0 


10 


-0 

-o 




16 



BCD/7-seg 



a o — yw 



GND 



150 ohms 



13 



b|o-^-vW\A 



11 



c|o — yw\A 

7447 d h-^-vWXA 

e|o-2-wV\A 
f |o^-WV\A 

glo^VWV^ 




( c_jt'tn 11 ^^-^ «Il 



150 ohms 

-A/WH 



BCD 



— 

— wvw 



0- 



1\ 



.Âj jlilîl t àLÎ . ^ 
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1 6 



> 



Count up 



1 4 



Qd 

Qc 

74192 q b 



6 2 



3 7 



> 


Qd 


7 


6 




6 


2 


74192 Qb 


2 


1 




Qa 


3 


7 


CLR 


Carry 


12 




GND 


8 







+ 5 V 
16 



7447 



GND 



a > 

b > 

c > 

d > 

e > 

f > 

g > 



13 



12 



11 



10 



15 



14 



+ 5 V 
16 



7447 



GND 



a > 
b > 



c > 
d > 



e > 
f > 



g > 



13 



12 



11 



10 



15 



14 



5 V 
16 



a > 

b > 

c > 

d > 



e > 



g > 



1 3 



1 2 



1 5 



VNAAA- 



VWV 

WW 

ww — 

WW* 



WV\A- 
VWW 
WVW 

vwv- 



+ 5 V 



WWH -, 

WW- M > 

VWVHe c 
d 



WVV^ 



VXAAA- 



□ 

d 



1 I 



□ 

d 



! 



âj à tfûJ I <— ilj i-u-iLa ^jL^îta j (V 1 IV) 2 j à ifùJI <— ilj i-cuLa (J~>J Ju^j (V 1 ^ *\ Y) dil Jt 5tJ I ^jL^îta (J— J • *\ 

Clock. icLJI '"'I l^laj ïjL<iLi Jj^l VI ^ *\Y ô^A! û JjvjJI J.u^b • 
j (ViW) JLÛlil! JL^o^illo J^jdL (vmY) JjVl ^-iU \Y ^j^^iUI J^j.n 

.Switch (jr LLii<5 ^Lll^ ^jlj_iiù ÂiiMiiJ ^ l CI R j . a , ^."ii jj^i j_a (J^-a j. ^ Y 

* ^ S La ' 1 1 j A . tl 4_n_i£ (jyic (JT 2la_Lll ^LliHI I Jl&j ûjjI JlÎI (JjJuIùj j ÔJl*Iu ^2. ) Y 

.CjJlj>o liLo JàjvVj 4_cLlxl!I <— >1 cèajj jJ j^J (Jit-ilù. ^ 1 
^ j-tisjJI (jy ic CLR Â-La-mt^j il J « Il j i A , p3 ^fl 
.CjJu>iJ liLa * Cr^ 1 CLR Ci-ûj <LcL_aJI £i\ cèa^j jJj^s _}Jlj3 ^ *\ 

(jls^jij UsJlI^. V i IV À iIlÎI dilj. <nÀfl jjiwl Jl« ^.Ic S Ju>.l jUil BCD La . \ 

S Segments v ^LiLi ^ iJlni! ^ tèjVl 



1TY - 


■ î 


WY - 


<_) 


^0 - 




♦♦<\ - 




IV - 




YAi - 




r*n - 


c 


11 Y - 




\ Y - 




ÏOA - 


J 




Y- 




W* Ai«Uw Jdfjjw ,jJjLu JtJx 

Modulus 1000 Synchronous Down Counter 



. \* I -i^a jLa>tj J^oL^a ^yJljllI Rf^F) Ltjl r» <~A \l V Jj'-^j" . ^ 
^j_a J_su (_£ jJI j 4_jJL«-C. J-ftj 4-j1c J i saj»J I (j-aljJllI ^jLuJI .il JutJI ^y^seJ^ j (J-ià-iTaj .Y 

' Jï 

..Segments v ^ij^î v BCD ^ 3jj^j^ai^ vi iv ^ij^i r jjlh .y 

.Switch (JT 2ki a ^iHa .r 

.Segments v 

Clock. icLJI cjI L^aj ïjLil JlÎj-o .û 

4_<i_i£ 4_ajLiLaY ^ ."I 
.Vû (jyic p là ' aj j -i" i u a Jl^jv JlÎj^j .V 

ù *l3 ol; 1 " sl ' g *j^ J 11 A ' * ; ùj Segments v ^j-c cjLiLi Yj vnv^jj^ 

. ♦ <\<\<\ j>a Jl*j \ ♦ ♦ ♦ Âlalsui 



^ A 



5 V 
16 



> 



CLK Countdown 



C 

Switch 



14 



Qc 
Qc 

74192 Qe 



CLR 



Borrow 



GND 



5 V 
16 



> 



Count down 



Qc 
Qc 

74192 q e 



CLR 



Borrow 



GND 



5 V 
16 



> 



Count down 



14 



Qc 

Qc 

74192 Qb 

Qa 



CLR 



GND 



13 



7 6 



6 2 



2 1 



3 7 



13 



7 6 



2 1 



3 7 



+ 5 V 
16 



7447 



GND 



a > 

b > 

c > 

d > 



e > 
f > 



g > 



13 



12 



11 



10 



15 



14 



5 V 
16 



7447 



GND 



a > 

b > 

c y 

d > 



e > 
f > 



9 > 



13 



12 



11 



10 



15 



14 



5 V 
16 



7447 



GND 



a > 

b > 

c > 

d > 



e y 

f y 



g > 



13 



12 



11 



10 



15 



14 



VW A- 



WV\A 

■vVW 

WW" 

ww 





WV\A- 



+ 5 V 



ww^ — - — 
ww^-f l 

WW^-e 



0- YOJi 



U 

d 



U 

d 



! 1 I 



I 1^ ('il* 1 1 (Jl) I Ju»»j-Î I 




âj à Il (— l lj i ii >7 a ^jUjtaj (VI IV) *j à ifùJI dslj—txuLo (JiJ Jl_<u (V i \ \ Y) dll^l Jl-*JI ^jUjta (J_ us J . Y 

. Segments v j± ^LiLi J^ijbw 

Clock. ^cL-JI <—il 3jL^L [J VI ^ *\Y Ô^A! 1 JjvjJI Jjj^^Ij .Y 

jrj^ai j(vmY) l^\hl\ hxjj^Al 1 J^jJLL(ViUY) JjVl h>^A\i \X J^j .1 

j-J^ j_a (ViU Y) ^LÎLÎLÎI i^^iU i Ji-JUL (VI \\ Y) JLÙlSÎI ;L>^._ài] ÏY ^ j 

.Switch (jr lLla ^LlUL cjIjsIjul!! J^xJ \ i pïj CLR j^^lll JiJjLa J^j .û 

■ OJl^o I^Lo JàjvVg ClOCk ^cLxlÎI iTj! l^laJ jJj^a JjLl .V 

^ j-JsjJI ( _ 3 JLc CLR Â-La-mljj JulII j-lxjusÛj çftjâ .A 

liL. Jâ^Vj "" • "" ^ CLR ^LlUI Clock ^UJI ûL^ 



) . . 



jIjljlI! ^jJL LsJlIé. VI IV Âj,ÀmiII cl^l^ mi lia JiJjLd «J^l jltl BCD ^-fjâ ^^-â Us .Y 





u 


j 






<\A 




YTo 




0i<\ 




AAA 


- 


VU 


- là 


lût 


- t 


<\YA 


- t 




- l_â 







s ""High "" O^j^Jll^. JLùliiJI jIjuJ! ^JiJ >r ^j^iaiô^^c^ -1 



ï . ï 



Y^ ^j3j (jr U_*-îl c_«jjJl1Î! 

Shift Registers ^0*!û}te^ 

(Jj*_txLAi! «JliLjLijJI (Jj^>iJ 4-îLs. 1 \ \i <L>iJj_<jj ^1 JiielL-ulj 4jvljVl ^xlj^la âj-si-S (j ^> se Q ij . ^ 

.jLu^îl Ji ciLiLull i^ljV J^dl jIj^I .y 

.VI \M ij»ijj_<i i-àljlaî <_ûjliàj ^yic- <-àj-«lîl .1 

.(Clock cjI l^ù) .y 
LEDS. Â-tjj^aJI cjljjjlji l .Y 

.Vû fdà-La 



) ♦ Y 



74194 

4-bit bidirectional universal shift register 



Clearpï 
Shift right . 
sériai input 



Parallel inputs 



4 L : 

fif 4 
Cl 

Shift left 
sériai input' 
GNDT 8 



Î3lQ r 



Ï2~| Q, 



Outputs 



TT| Clock 
T]s 0 



Mode 
controls 



.(Y- YUJ^lAJI 4- 

.(Switch (SW ^2kut ^llul â^JlU u r y Â J uti j,^ .r 

L^ljJaVl^ac IjLAj Switch CT ikl< 5 ^LLi* <J! D j A 9 B s Cîj)IjHI U*\ jJeVl j>o J^j .1 

vmi. ^>^J "\ j o, i ,r 

(_âj_LaJ1 J-^3J .Â^oj-iTolJ ^ ^ çdj (_âj_LaJ1 j_lc CLK Ji*jJU ClOCk icLxJI '"'I JaaJ ûjLil J^s J .0 

. (JT HLa_L<5 ^LLL*j CLR \ f^J 

.LEDS Â^Lâcjijjjijb vmi s^pj )\ j , u , )o ^(^LVi^ W jX , Y , Z 



Parallel load inputs 

sw 6 sw 7 sw 8 sw 9 

)V ^ i ^ 
A B C D 
Q Q Q 



1 



Sériai input (shift right) SW 5 O- 



Serial input (shift left) SW 4 G- 



Single puise clock Q- 

4^.1 i ntl ' ** ' I tia-ù 

Clear sw 3 q_ 



Control 



3 

-ol / 

M. 



sw 0 

SW., 



+ 5V 



16 



11 



SR Universal 
Shift 
Register 



Qa 
Qb 
Qc 
Qd 



74194 



>CLK 



CLR 



Sn Si 



GND 



10 



15 
14 

13 
12 



B 

t t t t 



LUI 



Outputs 



150 Ohms 



Parallel load S 0 =1 , S 1 = 1 
Shift right S 0 =1 , S,= 0 
Shift left S 0 = 0 , S,= 1 



^j-a ^ ^3 o"iJ I juij SW] — 1 J SWq — 1 ^UjS (jyic. SWq , SW | ç*U=L^elJI ^-jjLla iUji^-i 

DjA , B, C JiJjJU 

Julj aj* 4 -*^- 3 CLR (Ji-J-a JljJlj>o ç«j jJI 4jJl*IL> çajâ .V 

^ jj^^uD j A , B, C ^piai .a 

(jIsjJlÎ , SWi = 0 j SWo = l ç<uâ (jy icSWo , SWi Â j t-i i 1, 1 ^^-i-fclLÎI ^jjLla ^j-^-î i>j-« * U u^> . *\ 

■ 0" Y>)JjjLfJI J^î 




Inputs 



SW 0 SW| 



CLR Â^ijiii J^ijdi 



A 



B 



D 



4X.l_._a]! 

(Clock) 



Outputs 

X Y 



z w 



r 

Y 
t 
ô 



.(S- Y\)Jjj->J! 



4_j__j___L-. _£Ï X <La}-__. : 4jàjv^La 



ï .0 



. (Ji= i ^ Oe-tis J-t'j «LvljVl (Jjj____<j 4_>uj__u (jyic 4_Lu.ll ûj_il jJI ' . ^ • ^ 

■Ground jVl> a ^I-Ji j vo jl^_>ji j-u-a.^ ô»oj___.u s i ^j__3ji_Ji .y 

.(Switch (<sW^^u:ti -,hjiti ; a» m çij. ^uti j.^j .r 

L_àljJ_»Vl I Switch „ Jl D j A 9 B 9 Cîjjlj_JLI L_àljJ_»Vl M_=> Jx_»j .1 

<_â j-L-JI J-^3J -ô>oj___.U S \ çt_2j __3j___îl j_lc CLK JswJlU <__M ClOCk kcLuA\ '"'I -_-û 2jL__.J J__3 j .0 

. ( ___l!___<5 ^Lj-L^j CLR \ 

fi fi 

^jLicJLI (jjo (J-»-aj Ij-p-îj SWq , SWj (j^-*"-^-*^ ^ * 3 ^ çft-=x_t_JI i__ilj__>î (J-»-aj -*l 
.LEDS ^^L-JlcZibjjljLj ViïU ^>^J >Yj W , U , >o __3l J I_Vl J _ui W jX, Y,Z 

t>a J-fc-_JLI (^ti-a «ûi IjLAj SW[=1 j SW 0 =l ( <ui C7 -i SW 0 , SWl ^^"te-JI ^ûL-Lala-y-o .V 

4-4-jïl <___ LL___»_I JlJU ç«û* CjU CLR (Ji-J-a Jlj_L>i_ ç«û ÏjjIJlÎI 4j_L*Iu .A 

t^ic Jj-^uD j A , B, C ^pUii .u..^ A 

L p3jJ_! , SWl = l J SWo = 0 çtujâ ( _ T lcSWo , SWl 4 j ri t-i i 1, 1 ç«v-=~rt_JI ^_ûL_-a _£j->-î âj-o ' La y r> . \ * 



) .1 



Inputs 

SW 0 SWi 



CLR ô3l>Hl J^IjJLI 



A 



B 



C 



D 



(Clock) 



Outputs 

X Y 



z w 



.(Y- Y\)Jjj^J! 



\ 

r 

Y 
t 
û 
1 



£j ( >w £>J o^Lxw J^â ^Gj Jfcrfrfi* 

bit sériai in parallel out shift registert 

fi 

.4_jJ! LZLa 4_aLc Â-àjuaJ CliLiLijJI (Jj^>iJJ (J.se.i.u.1 I ëj-ji-i (JjJuIùj .Y 

.D 

.Switches ^ikia j-pLia y jij^i .y 
.Leds âjj^ cjIjjjIj i .y 

.( ûJsj_à_La '"'I tia-ù ) ClOCk 4-C.L.u ïjLil .1 

.Vû ^1^- p i j , „ A 1 j-S. jjjj3 .0 

^1 Jiir" > uL ( ^ ~ YY) J^— uJI ^- <^-jtl t tt ' ^ J^j" 1 .' p ^ 

A • B • C • D • 



Sw., -< Data •- 



CLK •- 



D PS Qo 
|>C 
CLR 



D" 



LED1 



10 



12 



Sw, -^Clear • 



11 



Ô_ 



14 



D PS Qi 
CLR 



13 



LED2 



C I 

LED3 



7 



Ô_ 



D PS Q: 
CLR 



TJ 



LED4 



10 



12 



11 



14 



D PS Qs 
CLR 



TJ" 



13 



GND 



GND 



0- YY) Ji 



) ♦ A 



.Âj jJtlîl t àLÎ . ^ 

Ground. 

.PS J^JlII J^CJdUjj 

Clock. 

^LiLJI JLioV tiLJij Switch Cr 2klo ^-LLL<w Y uiij-LaJI ^ JjVl D t-i^UJI Ji^j^J^j .0 

.Data 

Switch. C7 iki<3 

J-». ,„tl c^LjLj j-ut-L^l! i-dJjj * jî Low ^yicCLR t^Ll^I JJuij ïjjl jJI ^jJilu .A 

Cr Jb (^jJI JjJl^JI ç-jihjji jJt> Lcé=3 \ jî High ^jTo.u.U ^yic CLR ^lHU ^jiii da-uia . *\ 

<Lcl_<-u 4_<iajj (JL>- -il L&Jljlj Data (JliLjLijJI (JS* JlÎI 4-4jjâ • cèaj tilîij J^-ml, I (J-tA-iuTb ç^jâ . ^ * 

^ 2^3X1 ^LiL^I «.....^Q- YY) Jjj^JI ^^LlUI J^o3jCLK J^IjJLI^ Clock 

Data, i^ajl! 1 



Inputs JiJj^ 


OutputS jrjLitxi 


^ '* 










CLR 


Data 


Clock i£.iuJ\ 
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B 
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D 
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* 


* 


* 


* 
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y 
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\ • 




























\Y 




























i i 














\0 














U 














W 
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* 




Y ♦ 











0- YY)Jjjl*JI 
) ) . 



Memory 3^01! 



.RAM ^yjl jJojlII Jjj^sjJI CjI j ûj^iljs £jj ,jj3 ûj^zj! jJI (JLiLjIrta fi^lj^ .Y 

Binary to two's complément Encoder 

.V i * i 4^>oj_iIj . Y 

. SwitcheSSonkla ^Lla <\ .Y 

.Q Lui CjI ji (JliLajLLai .0 

(Clnok) 2 A\ ... â \j a;^ .-.I ,-A\ ... .*\ 

(Logic Probe) (jr 2ki a jLp^l jl^> .v 

.Vû (jyic p là ' a j <£u-n-a Jl^jv J_îj_a .A 



7404 

Hex inverter 
>4 = Y 



Y 2 [T 



gnd r? 



E — * 



3_K 

ïô*1 y 5 



7489 

16 x 4 bit read/write memory 
(64-bit RAM) 



Address <4 n | 1 
ÏVfQ 

Q 2 [T 

GNDnr 



TÔ]d 3 

X]ô 3 



Address 



ï ï ï 




j^ji <Jun J^xJ Low SJU. 2_ ( 2 j^=! jJI ù^=^ ) ) Memory EnableM£( t-Lll* jj^-y 

j>o ciULuji JdF^ o-* ( ù>^^ )) Write Enable wë ( Ji-j^ ^ <>» iJLu. i.\n .j^*" 

.Switches) (Address o^^ 1 ikxJ^ jjl>Jli ^>li ^L^l J^'^ 

.via<\ h>^Ai) wë( r^j j^jJii^ (NOT)^ 



Data input Switches ^LjLJI J^j-o 

D C B A 
Q Q Q Q 



10 



12 



Memory enable 
switch °~ 



2 

-O ME 



Write enable Â^b^JI ^ 

puise Sa 

Single puise clock q q| yyE 

( Négative puise ) 



Address 


D 


C 


B A 


switches 


o 


o 


<? ? 



Di 
D 2 

D 3 



+ 5 V 

16 



Qi > 



Q2 P- 
"Qâ b- 



RAM 



7489 



Q 4 > 



GND 



Aq A 1 Az A 3 



15 



14 



11 



13 



+ 5V 



1 



1000 Ohms 



13 



12 



O^O- 



04>O 



3 \ __4_ 

2 



V 



Data output 



150 Ohms 



IjJI Ï^SIj:(Y- YY)Ji 



. Vi ♦ i)j ( ViA<\ 

( s Y, \ • , 1 , i «_âl jJaVi ) ciLSLuil Ji-ijLû^j^ ji Switches a^ki* ^ûLLa <\ j^j .r 



LOW. LT 2kill 2j Memory Enable J^jl« jjcvj ïj^IjJI ^jjti>^ .1 

j^stn!) Write Enable we ( J^jua (jr âkiil jLp^Vl ji^ âJ^i^ ^^^ai .o 



Inputs 
Address 

A 3 A 2 



A, 



A 



o 



Outputs 



X 



Y Z W 



ï ) £ 



ixjï) ^ ^-LlUI Ua^i Memory Enable i j^=l jJl ù^=^ J^^* • ^ 

Low. u ?UiU 



juu Write Enable 

.(Y- YT)Jjj^J( J^=î .Y 



Inputs 
Address 

A 3 A 2 



Ai 



A 



o 



Outputs 



X 



Y Z 



w 



■ ôLl^iJI JjJcv :(Y- Yr)Jjj^>JI 



Low. CT ikHi jft,^,ti Ji Memory Enable 
;i C7 i J u uHigh a : aU:ti jcujâ (jî j^bjWrite Enable Ji-j^ ^^^i .y 

Inputs JiJjdi 



A, 



Address <ji^*ii 
A 2 Ai 



Ar 



X 



Outputs £jLUi 

<JJt^j_lJLI jJI cl! Lolita 

Y Z 



w 



ûj^jljJI dsLjIrta ôirti Ô3^-' ^^)(Jj jL ^' 



) ) V 



Static RAM 6116 

X Y» 1A Lp* ,,, Static RAM ÂJ^L^ 2j-:=L> ^^it ^jl>^ 1^1 5i5L«-ïi L>^^ ^ cJsjjlIJI .\ 

.KByteY c^L> >L^=Y jî c^Kx 8Y jî ^ A 

.CjjK x 8Y I i u*\ Ml £jj (j^j i>j_^jl j ô»oj_i!ù . ^ 

.Switches ^=_pLLa^ 1 jjlc .Y 
.LEDS 

.VÛ (jyic ^cJà-Laj j-gTn.u.a ■ ' j*^-- jJj-a . 1 

X Y' 1A ,„ Static RAM ii^L-u 2 l£>^ cP-^i Hodji (\- Yi) J^lAJI j-^jj 

.ojL Y ♦ i A jî (ojA ) 4_<Jl=3 Y ♦ 1 A (-.....a.-*. 4 o là - * ùjI "IYA1 jî cj^K 

A4 j A3 j A2 j Ai j Ao^j^ (jr^'j tlhfj^*-^ (J^"'^" ^J-^ 3 ^ ^ O" 0 j-* 3 j-* I O»oj_iijl ;JJ^"~ '**'"' 

.Y * lAJjlLsu La jî ûjjsl Jl!1 Iâ_ <jL=u<s Y U 4_jjic (j-o I x La I JuijAio jAg j Ag j A7 J Agj A5J 

- ■ ^ - / C/ 8 / C/ 7 / u 6 

. \ Y ^yic Ground CT aisjVl j Y 1 ^yic Vcc 5-L=>_*_ul jj ô»o^A!1 juu jj^—- " 

Â (j_^ucj Lc^j ô^jj-caJI Cr JLc 2 jLl^s 11 (j_<s Y^ L^j_LaJI Cr JLc ( (Active howWE Â-LAèj ^ ^ 1" 

* — 

i^JlJI Active Low) I <^jî( GS JiwjJLI Loi Sj-^lj 11 ^Ljjl^ta ^le. ( (Active LowQE 



oi3 



LuJI 



sw 9 
sw 10 



sw 12 
sw 13 
sw 14 



22 



A a 
A, 
A 2 

A 3 
A 4 
A 5 
A e 
A 7 
A s 
A B 
A m 



20 



'-O WE 
O OE 

"es" 



RAM 
6116 



i/o 1 
i/o 2 
i/o 3 
i/o 4 

l/Og 

i/o s 
i/o 7 
i/o s 



GND 



/ 




SW-i 

sw 2 
sw 3 



sw 4 



SWg 



sw 6 



sw 7 



SWg 



Stored data 



LED7 



LED5 



LED4 



h h % 



RU 5 



LED1 



150 Ohms 



0- YOJi 



es 






Opération 4_JuaJI 




X 


X 


2 il/jf i - ( . t -»." V 






\ 


Read2$.ljJi]l î (Ur cjJl^o 




1 




Writp 2 tl 2 .1 i ^" 



(>- Yi)JjjL*JI 



.1 M *l âj-jl JlÎI ô»Oj-^ al jLsr"i > uL 0 _ Y 1 ) (J^=u2J I 'ê— ise-lis I 2 jj I jJ I C-x-j£=pJ <Â .\ 

4_xjL=^jV I jl^j Ground C3 _J3jVL Aio jA 9 j A 8 j A 7 j A 6 j A 5 j A 4 j A 3 (jjgLuLÎl Ji-lj^a J-^j -Y 

. Switches ^jjLL*j CS j g£ jW£ jA 2 jAij A 0 Jdl J-^j .Y 




l /o^ Yo, ^ /0 5 3 Yo x * Yo,* Yo 2 5 /O x ^ L ^ eA M^'^ J 

.Switches ^.pLUL 

.cjLsjLiUI j_Lc L3 _JsjVl JI 4_L^> y* <— iljijjl jlII CATHODC ^v^lîl c-^L^o cjI-SjjIj* A J-^j .0 

^jjLûJLL i^jus ûjLj tiJ^_<j<^U <_âj_LaJI jj ^~*Jl3 '^^h^' ^J^-^ 0 ^ (J^'^'W ^^-"-"î A (J-*^sj -1 

.û^Ij^JI Anode l^IjIsL «jLjj <jbi=xJI 'ê- Switches 

L^-LtJt ^jj s <u, luLllI J >^3j .V 
. ( cL^ila (_yju ) \ jî High ^jIjjJLI GS o-u .A 

- :(Y- Yl) JjJl>JI ' ■ ...^)^1h1l ,-,ljU-Ltl s^l.tlt ; -pli ^Ijtl J\r ; ,l",^>tl > S - 

A.2- J Ai J Ao Â-La-m I^J (J I j_L*J I Ci-û J J-^>- I _ 
.( CiS = * ) (jr iisjVL 4_ Lli ^ 3 ^Iu I Jl&j GS (j-l çftjâ lj_p-lj _ 

.( CS Vcc (l = ^â-^Lj 4_Lli^3 jUj 



(jjjLutJI 








Datac 


iliLJI 


A 2 


Ai 


Ao 


D 8 


D 7 


D 6 


D 5 


D 4 


D 3 


D 2 


Di 


















\ 






















* 






















































































) 






















\ 


* 





























(Y- YOJjj^JI 



ï Y . 



.(_i-ûpJL l U. A" ^ a (jijl jijjjJL ijjLciiJI <_d^L<-u^?l (J-*-^j _ 

A 2 . J Ai j Ao Â-La-<-u (J I j_L*J I Ci-û j I _ 

.( ôË = Oç^jVL QË J^j- 
.( CiS = * (CiS ^—-1 0" j ç»jâ lj_p-îj _ 







A 2 


Ai 


Ao 


LED 8 


LEDy 


LED 6 


LED 5 


LED 4 


LED 3 


LED 2 


LEDi 







































































































































(Y- YOJjj^J! 




Jll 



^ *W L_JJjjillj t5 jâil <Lal*]| Ann\i 

gftLUI wuLatJt Jji^i 




Yû^j^LoJlu^dHI 
Debug y* I j»iJLfcu«i : ^jlJI gî LUI 

Dos. 

.Dos j^l^i^U^^ jàjii .y 

. Debug j-oVi ^ jiLij ^pLUi jj<~>*> ^1 Jiit2<-ul .Y 
.IBM 

.Debug juaVl i^>b»o t5 jJi j Dos 

.<jj-a .Y 

BlOS ) jl_£j>JI BlOS illl.il Jl^.1 F (Jj-U (_)*2>jJ2JI (j-a (jlal g i uVI jLllvI JuJirtlu jL^>JI ^pal g i "I ' 

.(Setting 

Ajul^> (*L^J^ ^ (j-a _ijLC j_l^jÏ (jyic jjÏlslÎI ^ " g a £j^>ij 4JlL ^_al_jj_i 4-îL>JI ûJJb â— ^ j S x i 

.Loop ^cJLâjUI ^ ^LjjaiJ 

^lu ;g_ ^ , JlIlp- . Enter jjji ^ d*±j±\ ^ Debug j^Vi <. <: A j^ijVi .y 

■j-La-mJI jL-cu 0 '^î 4- ( " ) O-^Lj ^>Lc. l£^J DebUg j-aVl 



ÏVY 



4- â^i juJI ^ Debug j-aVi ^^l*^ j Ué^ t*-^ tdJij « jJl 4- odi^ ^^^^^ ç*^ 
^jLi^lj LdJjj Ho • «eu^â (OFFSET) j^U-a ji^itîi 4_j ^liLJi 4-^1 «nU'll j^ja^ 

<a 50 <enter - 

:Debug Jau âIu 4. ^ La Âjh^-y liUi j 

<D8 : 0050 dw25 <enten< 
<D8 : 0052 dw 16 <enterY< 
<D8 : 0054 dw B3 <enten< 
<D8 : 0056 dwF8 <enten< 
<D8 : 0058 dw 02 <enterv< 
<D8 : 005 A dw 0D <enterY< 
<D8 : 005C dw98<enten< 
<D8 : 005D dw00<enten< 

<a 100 <enter- 

<D8 : 0100 Mov ax, 0 <enterv< 

<D8 : 0103 Mov bx, 50 <enterv< 

<D8 : 0106 Cmp [bx],ax <enterY< 

<D8 : 0108 jbe 10c <enterv< 

<D8 : 010A Mov ax, [bx] <enterv< 

<D8 : 01 OC add bx, 2 <enterv< 

<D8 : 010F Cmp Word ptr [bx],0 <enten< 

<D8 : 0112 jnz 106 <enten< 

<D8 : 0114 Mov [bx],ax <enten< 

<D8 : 0116 nop <enterY< 

<D8:0117 <enten< 



<U 100 116 <enter 

.Enter ^ cki^i ^ r u^=»\ Debug Âiu 4. .1 

.Enter (jyic 1 La » < à l ^ t < . ji^jI 3 jt^v 2 ^_aLjj_iJi j-Làzi! .v 

Fnter^U ,U;,xl t ;y>ln ^ * ^,",^-.1 .A 

.4_a=_p_LÎ1 (jyic Jjlc ^- k "' L>La 5<— )^La^i.u.U La 
j^L*_txJll çtuS 4_uL*^s £_a ^_aLjp_iJI iâ. j-La-i jî j-aî jj>-Ï (_L^a3 ^jî A j| V 2 j La >■ î I JlcÎ .\ 

. JuàlLI jJa-<-uJI j ç*J-Sil ûJJt j_a 4^1iLlJLI j~>I t^-v \t 1 1 j 
t^Llîl j-aVl JUoL CjLLJI (^>b*J ^Jl û^=j1 jJI jJâl j-a çtujà ^JjLlI, . ^ * 

d 0050 005F 

SlLïjv^Li liLo 



^jUJI i_iiaJI 



26 ( tf J < ? la)!uj ) iIil 

taurin 

4 i i il LUI iluJI 
.^■cA-iJI 4JlL JojàZiJ (Jjvlj-a (_â_^a j • 

.IBM 

.TASM jîMASM • 

: £w*Ul 4*b gwLjjj juÀiJj * UjI 

: ((_li=i_ijJI j_Lajl) (JT ji (JjvIj^s j-jjLj ^LlSJI 4-»-^; ^-^^jp-J' ' J * '"' 3 *-LjjijV 

m jàijiii (Object file) ^L^xJi lJJl* *LïjV (Assembles) j-^>di J^-,,„i .y 

j j à (— âJLa f.Liù->V i 11 (— âJLa J^jj-Î Llllk ^aLjjj (J-g-Cn-u I .V 

.^_aLj^_iJI Juàj .1 




laji jJIj Assembler ç-*^X\ ^ Lk_L]i cjUU <jî < Cy Ju_*Ji ijuk 4. :SJà>.>u 

.^i**^! UL £/>Lj>aB jjL^d! cAl* <Jdil jî ASM .Pl. ASM 

: (Assemble) âïï\ j\ ^Uj-J! jj^:^iiîi3$k*N 

MASM jî jlUj^ TASM J^w^Ji 

ç«u-ul Cj-^<j ^-alj^jJI (jj-i- (J-* -1 ! <— iL^JL*-* 3 JjJU 4JlL ^_aLjjj J I P 1 . ASA^l ^-alj^_iJI (Jj^rcHJ 

.Pl. OBJ 

fCAMasmPl 

.Pl.OBJ ^ij^Vio 



.^jj^f <LjjLll>J (JliLiàJLa *.Liij| ^jjJlj j-oVl j^j-âJj ^'i-tj ( âlll ^4_<_u1 Juu 3 taj alll 4_L*aLàJI 
: L3 JIH! j-aVl Jla 4 La j 2 1 a Âluatfl (jjJb MASM ^aL^-JI juaj 

C:\MasmPl 

îjLui (Source Listing (Pl.LST <_iL» .Cross-Reference cJiLaj Source Listing ^ « , ,,j 

ÂJ^M 4JlÎ âj à û±i LjJ jLtj La j ^--lcaTlII 4J1J cj A ,", j La 1 (_L^3 è— jj^jju j jj La 1 uJI ^ jJL ^ 1 sa ' (_ âLa ^j^. 

fi 

2_ j^j^JI ^Lu-Vi ^ J ju^^ c ^LjiJLa ( >i îjLui ^a (Cross-Reference (Pl.CRF <_kU! 




MAS 




1 



.ASM 



Pl.OBJcJjLa 

.Link 

:j-aVl JuL) 

i C:\LINK PI 

.4_x_)LîiJ1 2 j La ■■»• î I ê— <Lvj_iIù ^«u La j"^' 4 Laj ail I 4_L*aLàJI jj.S 
:j-aVl <jLl^3 {S 3-^ '— Lj-lc La ^_aLjp_iJI j j à 1 

C:\Pl.exe 

^ ( àj^>J I 4_iiLïiJI (jyic Laj ^_aLj^_iJI 

m/ 



.(^Llîl j La i uJI (jyic I ; Laj ^iÏLa A olioî lit (JLSoJ ^ jLselL-iiJ, I a j LaU 'jj} 

:îliu,î 

.«GjL^j ^-aLjp_JI JlJ-iLIj ÂjIJlj (jjo 4_jJLiîl <— i^La^i-uJI (JliLjjIlita *.LLa£.Lj ^2 .Y 

DL,BL,AH:J ,„I,„-,1 L, 
DL BL AH o>l^JI 

.(_ijjJl1!I 



1TA 



TITLE PI: ECHO PROGRAM 

.MODEL SMALL 

.STACK 100H 

.CODE 

MAIN PROC 

;display prompt 



;input a character 



;go to a new line 



;display character 



:return to DOS 



MAIN ENDP 



MOV AH,2;display character function 
MOVDL,'?' ;character is *?' 

INT21H 

;display it 

MOV AH, 1 ;read character function 
INT21H 
; character in AL 
MOV BL,AL ;save it in BL 

MOV AH,2;display character function 



MOV DL,0AH 
INT21H 
; exécute carriage return 
MOV DL,0AH 

INT21H 
;execute line feed 

MOV DL,BL 

INT21H 
;and display it 

MOV AH,4CH 
INT21H 
;exit to DOS 

END MAIN 



;carriage return 



;line feed 



; retrie ve character 



:DOS exit function 



INT 21 h ôtLUX! ^Uij 

DOS Interrupts 
Interrupt 21 h 

Function lh: 
Keyboard Input 

Waits for a character to be read at the standard input 
device(unless one is ready), then echoes the character to the 
standard output device and returns ASCII code in AL. 
Input: AH=01h 

OutputAL =character from the standard input device 

Function 2h: 
Display Output 

Outputs the character in DL to the standard 

output device. 

Input: AH =02h 
DL 

=character 

Output: none 



Function 4Ch: 
Terminate a Process (EXIT) 

Terminâtes the current process and transfers 

control to the invoking 
process. 

Input: AH =4Ch 
AL 

=return code 

Output: none 



) £ . 
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